A 38-year-old Native American man with end stage renal disease due to anti-neutrophil cytoplasmic antibody associated vasculitis on continuous cycler peritoneal dialysis for 5 years, presented to the emergency department with a 1-day history of severe, diffuse abdominal pain, subjective fever, chills, and a cloudy peritoneal dialysis effluent. The patient had a significant past medical history of hypertension and anti-neutrophil cytoplasmic antibody associated vasculitis, with a history of multiple pulmonary vasculitic relapses requiring maintenance immunosuppression with prednisone and oral cyclophosphamide.
Introduction
Pasteurella multocida is a pathogen found as a part of the normal oropharyngeal flora of household pets and has been implicated in a range of human diseases. P. multocida is a rare cause of peritoneal-dialysis peritonitis, with only 18 cases reported in the literature to date. Most cases have occurred as a result of a cat either biting, or licking, the peritoneal dialysis tubing. We describe a severe case of P. multocida peritonitis in a patient with end-stage renal disease undergoing continuous cycler peritoneal dialysis believed to be caused by a close contact with a cat. exit site. The tubing of the peritoneal dialysis catheter was intact with no macroscopic evidence of damage.
Laboratory tests revealed a white blood cell (WBC) count of 5. Based on the history, physical examination and the findings in the peritoneal dialysis fluid, a diagnosis of peritoneal dialysis-related peritonitis was made. Empiric treatment was initiated with vancomycin (2 g intraperitoneally) in a 6-hour dwell every 5 days, and ceftazidime (1 g intraperitoneally) in a 6-hour dwell every day. The patient was stable and was transferred to the medical floor. A few hours after arrival to the medical floor, his systolic blood pressure decreased to 80 mmHg with no response after 1 L of normal saline bolus intravenously. The patient was then transferred to the intensive care unit where vasopressors, stress-dose steroids, and intravenous piperacillin/ tazobactam (2.25 g intravenously every 8 hours) and vancomycin (750 mg intravenously every 48 hours) were initiated. His symptoms markedly improved within 72 hours of initiation of therapy. Vancomycin was stopped and treatment with piperacillin/tazobactam continued when preliminary culture report indicated the growth of a Gram-negative rod. Final culture results indicated the organism was P. multocida, which was found to be sensitive to ampicillin, ampicillin/sulbactam, cefazolin, gentamicin, imipenem, levofloxacin, and trimethoprim/sulfamethoxazole. The patient was then switched to ampicillin (2 g intravenously every 12 hours) for 7 days. He then completed a 2-week course of oral levofloxacin (750 mg orally every 48 hours) upon discharge. Upon further questioning, the patient reported that he had a cat at home and that the cat had been playing with the tubing leading to the cycler machine the morning before admission. Later that day, during his peritoneal dialysis exchange, he noticed a minimal fluid leakage on the floor. The patient then stopped his drain, immediately disconnected from his y-set, and did two rapid manual exchanges. He did not report the incident to his physician or dialysis unit nurse coordinator. Due to the severity of his infection, the peritoneal dialysis catheter was removed and the patient switched to hemodialysis. He has been on hemodialysis ever since and continues to do well.
Discussion
P. multocida is a small Gram-negative coccobacillus that is a component of the normal upper respiratory tract flora of fowl and mammals, especially felines.
1,2 A wide range of infections have been reported, including soft tissue infections and, less commonly, septic arthritis, osteomyelitis, sepsis, and meningitis, particularly in immunocompromised hosts.
1,3
P. multocida is a rare cause of peritoneal dialysis-related peritonitis. A review of the literature revealed only 18 previously reported cases (Table) . [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] Almost all reported cases of peritonitis complications associated with P. multocida were due to close contact with cats. This may reflect the higher prevalence of colonization with P. multocida in cats versus dogs (70-90% vs. 50-66%, respectively) and the sharper teeth of cats.
2,10
The mechanism of transmission is thought to be due to a cat bite, or scratch, of the peritoneal dialysis tubing, or bags, though exposure without biting or scratching and even the absence of any exposure has been described. 2, 5, 6, 10, [12] [13] [14] Patients who have household cats have a high prevalence of oropharyngeal colonization with P. multocida. This is demonstrated by the finding that one third of animal breeders whose livestock had suffered from Pasteurellosis were found to be oropharyngeal carriers of this organism. 10 Therefore, potential contamination resulting from break in technique could also be possible. 10 Despite the preponderance of continuous ambulatory peritoneal dialysis, most of the reported cases of P. multocida peritonitis are in patients on CCPD. One possible explanation for this is that the length of tubes necessary for the cycler makes them attractive toys for cats, or that they stay in prolonged contact with the environment, as opposed to continuous ambulatory peritoneal dialysis. 2 The onset of symptoms in patients with P. multocida peritoneal dialysis-related peritonitis is typically less than Peritoneal dialysis-related peritonitis & P. multocida Penicillin is the antibiotic of choice for P. multocida infection although aminoglycosides, fluoroquinolones, and cephalosporins are also effective. Vancomycin is usually not effective. 1, 2, 10 The appropriate duration of antibiotic therapy has not been defined, but it appears from the current literature that 3 weeks of antibiotics should be sufficient.
In conclusion, P. multocida peritonitis in patients undergoing peritoneal dialysis is a rare occurrence that has been almost exclusively associated with the biting or licking of the dialysis tubing, or peritoneal dialysis bags, by domestic cats. It is clear from our case presentation that the supposedly healing touch of a dog's, or cat's, tongue could be fatal for a patient undergoing peritoneal dialysis. We recommend that peritoneal dialysis patients who have pets at home should be alerted to the danger of acquiring infections from them. Personal hygiene when handling pets should be emphasized. Also, pets should be kept away from designated bag changing areas, especially during exchanges. 18 
